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ABSTRACT 
Objectives: The objective of the study is to study the comparative actions of combination 
beclomethasone dipropionate (BDP) with salbutamol and BDP with theophylline and to evaluate the 
efficacy of both of these therapeutic regimens in all four types of asthmatic conditions. 
Methods: A 24 weeks single-center, open-label, randomized parallel-group intervention study was 
carried out on the various types of asthmatic patients in the district hospital of Dausa, Rajasthan 
(North India). Identification of the asthmatic patients was done by examining the cardinal features of 
asthma as per the guidelines of American Thoracic Society for Asthma. The study was conducted by 
comparing the efficacy of Theophylline plus BDP 400µg/day against Salbutamol plus BDP 
800µg/day on 84 asthmatic patients. The desired outcome was to assess the effects of both of these 
combination regimens on the cardinal features of asthma. 
Results: The treatment with Theophylline plus BDP leads to significant improvement in all types of 
asthmatic conditions than the treatment group of Salbutamol plus BDP. In addition, prognostic 
markers also improved in the patients. 
Conclusion: The study demonstrated the clinical equivalence of both of the treatment groups in the 
control of asthma. The prospective intervention study were showed the significant improvement in 
the treatment group A i.e. Theophylline plus BDP 400µg/day than the treatment group B i.e. 
Salbutamol plus BDP 800µg/day. The addition of Theophylline with low-dose inhaled corticosteroid 
therapy is a suitable alternative than latter for patients with all four types of asthma who are not 
adequately controlled in low-dose inhaled corticosteroids. Therefore, it can be concluded that the 
former treatment is superior to the latter in improving lung function, decreasing symptoms and need 
for rescue medication in asthma.  
Keywords: Asthma, BDP, Theophylline, Salbutamol, Corticosteroids. 

 

 
Introduction 
 
Asthma is associated with inflammation and 
suffocation of airway wall so patients feel 
difficulty in breathing and may start tachypnea. 
It is a heterogeneous disease defined by the 
history of respiratory symptoms such as 
wheeze, shortness of breath, chest tightness and 
cough that vary over time and in intensity, 
together with variable expiratory airflow 

limitation [Global Strategy for Asthma 
Management, 2020]. The definition was based 
on consideration of the characteristics that are 
typical of asthma and distinguish it from other 
respiratory diseases. It is characterized by 
chronic inflammation of the airways in which 
there is an overabundance of eosinophils, mast 
cells, and activated T helper lymphocytes. 
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These inflammatory cells release mediators that 
then trigger bronchoconstriction, mucus 
secretion, and remodeling [Hamid et al., 2009]. 
Bronchial asthma is a condition in which 
narrowing of airway due to mucosal edema so 
patients start to feel dyspnea and sometimes 
wheezing may occur [Harvey et al., 2009]. The 
inflammatory mediators that drive this process 
include cytokines, chemokines, growth factors, 
lipid mediators, immunoglobulins, and 
histamine. The inflammation in allergic asthma 
can be difficult to control. This is mainly due to 
the development of an adaptive immunity to an 
allergen, leading to immunological memory 
[Hamid et al., 2009, Bochner et al.,1994]. Mast 
cells present in wall of alveoli have histamine, 

LT, and PAF mainly in it. While 
chemoreceptors present in blood that are O2 
and CO2 sensitive means if decrease oxygen 
concentration in blood it send message to brain 
and increase breathing and tachypnea occur.   
 Initially we try to protect rupture of mast cells 
present in alveoli to avoid drainage of 
histamine, LT, and PAF. In acute condition 
inhalation method is more effective than oral 
syrup and oral tablets [Joel et al., 2001].    
A study confirms that 1 out of every 10 asthma 
patients in the world are from India. According 
to globalasthmareport.org among India's 1.31 
billion people, about 6% of children and 2% of 
adults have asthma [World Asthma Day, 2021].

 
 

 
Figure 1: The difference between normal and asthmatic airway 

Adapted from Asthma, Normal and Asthmatic Airways, Illustration of aerosol, alveoli: 
177704141 Dreamstime.com. 
 
AIM AND OBJECTIVES 
AIM 
To study the comparative actions of 
combination beclomethasone dipropionate 
(BDP) with salbutamol and BDP with 
theophylline.  
OBJECTIVES 
Ø To determine and evaluate the efficacy of 

both of these combination therapeutic 
regimen in all four types of asthmatic 
condition. And  To compare these 
combinations in all those asthma. 

 RATIONALE OF THE STUDY 
To evolve highly effective drugs for the 
management of asthma that has led to a marked 
reduction in hospital admissions and mortality 
for this increasingly common disease. Most 
patients with asthma are now able to lead a 
normal life through the use of medications that 
are virtually free of side effects and to develop 
any new classes of drug that are more effective 
than existing agents. The advances in asthma 
therapy have been largely through improving 
the selectivity and duration of action of existing 
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effective classes of drugs. With respect to this, 
pharmacology has played an important role in 
validating drug targets and drug design. 
Pharmacology, particularly through the use of 
selective agonists and antagonists, has also 
played an important role in increasing our 
understanding of the underlying inflammatory 
mechanisms of asthma, providing a rational 
basis for the use of current drug therapy. The 
history of asthma treatment goes back to 
thousands of years, but most of the important 
advances have been made during the last 75 
years. Autonomic pharmacology, which 
evolved and has always been very strong in the 
U.K., has played a particularly important role in 
the development of bronchodilators and British 
pharmaceutical companies have played (and 
continue to play) a leading role in the 
development of asthma medications, supported 
by strong interactions with basic and clinical 
pharmacologists. 
MATERIALS AND METHODS 
6.1 Study Site: 
The study was carried out on the various types 
of asthmatic patients in the district hospital of 
Dausa, Rajasthan (North India). 
6.2 Study Design: 
The study was single-center, open-label, 
randomized parallel-group intervention study. 
6.3 Study Duration: 
The total duration of the study was 6 months in 
the year of 2021-2022. 
6.4 Study Sample: 
Sample size was calculated using following 
formula at 95% level of confidence interval and 
5% margin of error (ε). 
Sample size n’ is given by:- 
 

 
 
Where N is the population size, z is the z-score 
and p^ is the population proportion. 
Therefore, N= 140 (Pilot Study); z = 1.96; p^= 
50% 

 
As per estimated sample size calculation, 100 
patients who met the inclusion criteria, enrolled 
in the study. 
6.5 Study Criteria: 
Patients were selected based on the following 
inclusion and exclusion criteria: 
v Inclusion Criteria: 
• Both male and female patients aged between 

18-70 years. 
• Patients having all four types of asthma  
I. Mild intermittent asthma  
II. Mild persistent asthma  
III. Moderate persistent asthma  
IV. Severe persistent asthma 
• Patients who were willing to participate in 

the study by signing the informed consent 
form. 

v Exclusion Criteria: 
• Patients who were not willing to give 

written informed consent. 
• Patients who had cold, cough, pneumonia. 
• Patients having normal breathing with 

normal tidal volume and vital capacity. 
• Patients having pseudo asthmatic symptoms 

but did not have asthma. 
• Patients who were passed in physical 

examination of inspiratory and expiratory 
tests were excluded from the study. 

v Withdrawal Criteria: 
• Subjects can withdraw from the study at the 

discretion of the investigation or sponsor 
due to a safety concern or if judged non-
compliant with study procedures. A subject 
can be withdrawn from study if one of the 
following applies:  

a. Subject chooses to withdraw from the study 
at any time.  
b. Intolerable adverse effects.  
c. Major violation of the study protocol. 
d. If any patient may died during treatment.  
e. If any subject change the medical practitioner 
during the study. 
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The entire study was designed to be conducted 
in three phases. 
6.6 Plan of Work: 
PHASE I 
Ø Detailed literature review, done extensively 

using tertiary resources, secondary 
resources, primary resources. 

Ø Procure the necessary documentation: 
Designing of data entry form, informed 
consent document, patient information 
sheet. 

Ø Ethical committee approval: Ethical 
clearance was obtained from the 
Institutional Ethics Committee. 

PHASE II 
The sample size was collected, which comes 
under the inclusion and exclusion criteria at the 
time of enrolment. 
Ø Data were collected using data entry 

form after explaining the patient 
information sheet and signing informed 
consent document. 

PHASE III 
Ø Reports were analyzed using various 

statistical tools. 
Ø Reporting of results and presentation. 
6.7 Procedure:

 
 

 
Graph 1: 



Rakesh Sharma et al. International Journal of Pharmaceutical and Biological Science Archive 

 

79 | P a g e  
 

Observation & Results 
We screened 140 patients of all four types of 
asthma who presented at the district hospital of 
Dausa, Rajasthan. After screening for the 
inclusion and exclusion criteria, out of one forty 
patients, one hundred patients were randomized 
for the treatment. Among them, 50 patients 
were randomly allocated to group A 
(Theophylline plus BDP 400µg/day) and 
remaining 50 patients were allocated to group B 
(BDP with matched placebo [Salbutamol] 
800µg/day group). After randomization, 9 

patients were withdrawn from group A and 7 
patients were withdrawn from group B due to 
adverse events, violation of inclusion criteria, 
withdrew consent, non-clinical reason, and 
discontinued due to inconvenience shown in the 
Figure no. 11.  
At the time of analysis, 41 patients of group A 
and 43 patients of group B completed the study 
as per protocol and had valid measurements of 
the primary variables at baseline and the follow-
up after 3 months. 

 
Table 1: Age group wise distribution 

Age group 
(years) 

No. of patients in 
group A (n=41) 

% of patients 
of group A 

No. of patients in 
group B (n=43) 

% of patients 
of group B 

21-30 3 7.31 1 2.32 

31-40 8 19.51 8 18.60 

41-50 14 34.14 16 37.20 

51-60 9 21.95 10 23.25 

61-70 7 17.07 8 18.60 

 
Out of 84 patients of two groups (Group A & B), total 4 patients were under the age group of 21-30, 
16 patients underwent the age group of 31-40, 30 patients were under the age group of 41-50, 19 
patients in the age group of 51-60, and 15 patients lied in between 61-70 age group. Patients in the 
age group of 41-50 were increasing in number of both of these treatment groups. 
 

 
Graph 2: Graphical representation of the age distribution of the treatment groups 
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Table 2: Gender wise distribution 
Gender No. of patients in 

group A (n=41) 
% of patients 
of group A 

No. of patients in 
group B (n=43) 

% of patients of 
group B 

Male 26 63.4% 23 53.4% 

Female 15 36.5% 20 46.5% 

 
From the above table, out of the 84 patients, 49 (58.33%) of both of the treatment groups were males 
and 35 (41.66%) of patients were females. This observation showed that the male patients allocated 
in the both treatment groups were mostly affected by asthma than the female patients. 
 

 
Graph 3: Graphical representation of the gender distribution of the treatment groups 

 
Table 3: Assessment of FEV1 (L) in treatment group A 

S.NO. FEV1(L) Day 1 FEV1(L) Day 160 
1 2.4 3.1 
2 2.2 2.6 
3 1.9 2.4 
4 2.3 2.8 
5 2.1 2.6 
6 1.8 2.5 
7 2.4 3.1 
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22 2.6 3.4 
23 2.3 2.6 
24 2.2 2.5 
25 2.3 2.8 
26 1.8 2.4 
27 1.9 2.6 
28 2.0 2.4 
29 2.1 2.6 
30 2.7 3.3 
31 2.6 3.2 
32 2.8 3.4 
33 2.4 3.0 
34 2.3 2.8 
35 2.0 2.6 
36 2.1 2.6 
37 2.8 3.3 
38 2.9 3.3 
39 1.7 2.4 
40 1.6 2.5 
41 2.6 3.1 

 
 

Table 4: Percentage improvement of treatment group A 
MEAN FEV1 (L) DAY 1 MEAN FEV1 (L) DAY 90 % IMPROVEMENT 
2.29 2.81 22.70 

 
The two tailed P value is <0.001, considered as extremely significant.  
Mean difference =0.52 (Mean of column B minus Mean of column A). 
Out of 84 patients, 41(48.8%) were in treatment with Theophylline plus BDP. Patients showed 
improvement in asthma with mean value of 22.70%.  
   

 
Graph 4: Assessment of FEV1 in treatment group A 
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Graph 5: Percentage improvement of FEV1 (L) in treatment group A 

 
Table 5: Assessment of FEV1 (L) in treatment group B 

S.NO. FEV1(L) Day 1 FEV1(L) Day 160 
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5 2.1 2.4 
6 3.1 3.6 
7 2.3 2.7 
8 2.4 3.1 
9 2.2 2.6 
10 1.9 2.4 
11 2.3 2.7 
12 2.7 3.0 
13 1.9 2.5 
14 2.8 3.1 
15 2.6 2.8 
16 2.7 3.2 
17 2.5 2.9 
18 2.9 3.3 
19 2.3 2.6 
20 2.8 3.1 
21 1.6 2.4 
22 1.8 2.5 
23 2.0 2.7 
24 2.5 2.8 
25 2.5 2.8 
26 2.6 2.8 
27 2.8 3.1 

0

5

10

15

20

25

MEA
N FE

V1 (L
) D

AY 1

MEA
N FE

V1(L)
DAY 9

0

% IM
PROVEM

EN
T

MEAN FEV1 (L) DAY 1

MEAN FEV1(L)DAY 90

% IMPROVEMENT



Rakesh Sharma et al. International Journal of Pharmaceutical and Biological Science Archive 

 

83 | P a g e  
 

28 2.9 3.3 
29 2.7 3.2 
30 2.8 3.0 
31 2.8 3.2 
32 2.5 2.8 
33 2.6 2.8 
34 2.6 2.9 
35 2.7 2.9 
36 2.8 3.0 
37 2.4 2.7 
38 2.3 2.6 
39 2.2 2.6 
40 2.1 2.4 
41 2.5 2.8 
42 2.4 2.9 
43 2.4 2.7 

 
Table 6: Percentage improvement of treatment group B 

MEAN FEV1 (L) DAY 1 MEAN FEV1 (L) DAY 90 % IMPROVEMENT 
2.43 2.82 16.04 

 
The two tailed P value is <0.002, considered as extremely significant.  
Mean difference = 0.39 (Mean of column B minus Mean of column A). 
Out of 84 patients, 43(51.19%) were in treatment with BDP plus Salbutamol. Patients showed 
improvement in asthma with mean value of 16.04%. 
 

 
Graph 6: Assessment of FEV1 in treatment group B 
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Graph 7: Percentage improvement of FEV1 (L) in treatment group B 

 
Table 7: Prevention wise distribution of both of the treatment groups 

PREVENTION NO. OF PATIENTS KNOW 
(BOTH GROUPS) 

NO. OF PATIENTS 
DON’T KNOW (BOTH 
GROUPS) 

Smoking cessation 14 16 
Improving air quality 10 22 
Occupational health 8 20 
Influenza vaccinations 6 27 
Pneumococcal vaccinations 4 24 

 
In commonly, most of the patients don’t know about the preventive measures for asthma. 
15% of people did not quit smoking, 20% of patients did not improve air quality, 18% of patients did 
not know about their occupational health, 25% of patients did not take influenza vaccinations, and 
22% of patients did not receive pneumococcal vaccinations for the prevention of asthma.  
 

 
Graph 8: Prevention wise distribution 
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Table 8: The mean peak expiratory flow (PEF) of patients of asthma (Baseline): 
PARAMETERS 
(L/min) 

TREATMENT GROUP A TREATMENT GROUP B 

Morning PEF  345±95 344±105 
Evening PEF 368±106 368±110 
Average PEF 356±99 356±106 

 

The median PEF variability improved significantly in both the treatment groups throughout the 
study. 
 
Conclusion 
Our study demonstrated the clinical equivalence 
of both of the treatment groups in the control of 
asthma. The prospective intervention study 
were showed the significant improvement in the 
treatment group A i.e. Theophylline plus BDP 
400µg/day than the treatment group B i.e. 
Salbutamol plus BDP 800µg/day. The addition 
of Theophylline with low-dose inhaled 
corticosteroid therapy is a suitable alternative 
than latter for patients with all four types of 
asthma who are not adequately controlled in 
low-dose inhaled corticosteroids. Therefore, it 
can be concluded that the former treatment is 
superior to the latter in improving lung function, 
decreasing symptoms and need for rescue 
medication in asthma.  
Bibliography 
1. Ainsworth, D.M. and Hackett, R.P. (2004) 

Disorders of the respiratory system. Equine 
internal medicine, p.289. 

2. Anderson, S.D. (2018) Repurposing drugs 
as inhaled therapies in asthma. Advanced 
drug delivery reviews, 133, pp.19-33. 

3. Asthma classification. (2019) Retrieved 
from: 
https://www.healthline.com/health/asthma/a
sthma-classification.  

4. Asthma guidelines - Medscape reference. 
(2020) Retrieved from: 
https://emedicine.medscape.com/article/296
301guidelines#:~:text=Classification%20inc
ludes%20(1)%20intermittent%20asthma,les
s%20than%20twice%20a%20week.  

5. Asthma risk factors. American lung 
association. (2020) Retrieved from: 
https://www.lung.org/lung-health-
diseases/lung-disease-
lookup/asthma/asthma-symptoms-causes-
risk-factors/asthma-risk-factors.  

6. Barnes, P.J. (2013) Theophylline. American 
journal of respiratory and critical care 
medicine 188(8), 901-6. 

7. Barnes, P.J. and Pauwels, R.A. (1994) 
Theophylline in the management of asthma: 
time for reappraisal?. European Respiratory 
Journal, 7(3), pp.579-591. 

8. Barnes, P.J., Drazen, J.M. (2002) 
Pathophysiology of asthma. Asthma and 
COPD pp.343-59. 

9. Bochner, B.S., Undem, B.J. and 
Lichtenstein, L.M. (1994) Immunological 
aspects of allergic asthma. Annual review of 
immunology, 12(1), pp.295-335. 

10. Bradding, P., Walls, A.F. and Holgate, S.T. 
(2006). The role of the mast cell in the 
pathophysiology of asthma. Journal of 
Allergy and Clinical Immunology, 117(6), 
pp.1277-1284. 

11. Broide, D.H. et al. (1991) Evidence of 
ongoing mast cell and eosinophil 
degranulation in symptomatic asthma 
airway. Journal of Allergy and Clinical 
Immunology, 88(4), pp.637-648. 

12. Busse, W.W. (2010) The relationship of 
airway hyperresponsiveness and airway 
inflammation: airway hyperresponsiveness 
in asthma: its measurement and clinical 
significance. Chest, 138(2), pp.4S-10S. 

13. Chanez, P. et al. (2004) Effects of inhaled 
corticosteroids on pathology in asthma and 
chronic obstructive pulmonary 
disease. Proceedings of the American 
Thoracic Society, 1(3), pp.184-190. 

14. DiPiro, B.G., DiPiro, T.L. (2015) 
Pharmacotherapy Handbook 9th ed., 
McGraw-Hill Education. 

15. Dombrowski, M.P. et al. (2004) 
Randomized trial of inhaled beclomethasone 
dipropionate versus theophylline for 
moderate asthma during 



Rakesh Sharma et al. International Journal of Pharmaceutical and Biological Science Archive 

 

86 | P a g e  
 

pregnancy. American journal of obstetrics 
and gynecology, 190(3), pp.737-744. 

16. Education, N.A., Program, P., on the 
Diagnosis, T.E.P. and of Asthma, M. (2007) 
Section 2, Definition, pathophysiology and 
pathogenesis of asthma, and natural history 
of asthma. In Expert Panel Report 3: 
Guidelines for the Diagnosis and 
Management of Asthma. National Heart, 
Lung, and Blood Institute (US). 

17. Ferkol, T. and Schraufnagel, D. (2014) The 
global burden of respiratory disease. Annals 
of the American Thoracic Society, 11(3), 
pp.404-406. 

18. Frigas, E. and Gleich, G.J. (1986) The 
eosinophil and the pathophysiology of 
asthma. Journal of allergy and clinical 
immunology, 77(4), pp.527-537. 

19. Gerber, J.G. and Payne, N.A. (1990) The 
role of adenosine on the gastric acid 
secretory response. In Purines in Cellular 
Signaling (pp. 213-219). Springer, New 
York, NY. 

20. Gibbons, W.J., Sharma, A., Lougheed, D. 
and Macklem, P.T. (1996) Detection of 
excessive bronchoconstriction in 
asthma. American journal of respiratory 
and critical care medicine, 153(2), pp.582-
589. 

21. Global Strategy for Asthma Management 
and Prevention. (2020 update) Global 
Initiative for Asthma. Retrieved from: 
https://ginasthma.org/wp-
content/uploads/2020/04/GINA-2020-full-
report_-final-_wms.pdf.  

22. Hamid, Q. and Tulic, M. (2009) 
Immunobiology of asthma. Annual review 
of physiology, 71, pp.489-507. 

23. Harvey, A. et al. (2009) Lippincott’s 
Illustrated Reviews. 4th ed. pp. 320-328. 

24. Holgate, S.T. (2011) Pathophysiology of 
asthma: what has our current understanding 
taught us about new therapeutic 
approaches?. Journal of Allergy and 
Clinical Immunology, 128(3), pp.495-505. 

25. Horvath, G. and Wanner, A. (2006) Inhaled 
corticosteroids: effects on the airway 
vasculature in bronchial asthma. European 
Respiratory Journal, 27(1), pp.172-187. 

26. Jilani, T.N., Preuss, C.V., Sharma, S. (2021) 
Theophylline. StatPearls [Internet].  

27. Joel G. Hardman, Lee E. Limbird, Alfred 
Goodman Gilman. (2001) Lee Limbird 
Goodman & Gilman’s the Pharmacological 
Basis of Therapeutics. McGraw-Hill 
Professional Publishing. 10th ed.  

28. Kim, D., Chen, Z., Zhou, L.F. and Huang, 
S.X. (2018) Air pollutants and early origins 
of respiratory diseases. Chronic diseases 
and translational medicine, 4(02), pp.75-94. 

29. Koshak, E.A. (2007) Classification of 
asthma according to revised 2006 GINA: 
Evolution from severity to control. Annals 
of thoracic medicine, 2(2), p.45. 

30. Kostakou, E. et al. (2019) Acute severe 
asthma in adolescent and adult patients: 
current perspectives on assessment and 
management. Journal of clinical 
medicine, 8(9), p.1283. 

31. Kuruvilla, M.E., Lee, F. and Lee, G.B. 
(2019) Understanding asthma phenotypes, 
endotypes, and mechanisms of 
disease. Clinical reviews in allergy & 
immunology, 56(2), pp.219-233. 

32. Lougheed, M.D., Lam, M.I.U., Forkert, 
L.U.T.Z., Webb, K.A. and O'Donnell, D.E. 
(1993) Breathlessness during acute 
bronchoconstriction in asthma: 
pathophysiologic mechanisms. American 
Review of Respiratory 
Disease, 148(6_pt_1), pp.1452-1459. 

33. Maddox, L., Schwartz, D.A. (2002) The 
pathophysiology of asthma. Annual review 
of medicine 53(1), 477-98. 

34. Manimaran, V. (2016) A Comparative Study 
on the Efficacy of inhaler Formulation of 
Fluticasone Propionate with Budesonide 
and Beclomethasone Dipropionate in 
Chronic Obstructive Pulmonary 
Disease (Doctoral dissertation, KM College 
of Pharmacy, Madurai). 

35. Markham, A., Faulds, D. (1998) 
Theophylline. Drugs 56(6), 1081-91. 

36. McDonald, C., Pover, G.M. and Crompton, 
G.K. (1988). Evaluation of the combination 
inhaler of salbutamol and beclomethasone 
dipropionate in the management of 
asthma. Current Medical Research and 
Opinion, 11(2), pp.116-122. 



Rakesh Sharma et al. International Journal of Pharmaceutical and Biological Science Archive 

 

87 | P a g e  
 

37. Meltzer, E.O. et al. (1992) Long-term 
comparison of three combinations of 
albuterol, theophylline, and beclomethasone 
in children with chronic asthma. Journal of 
allergy and clinical immunology, 90(1), 
pp.2-11. 

38. Murphy, D.M. and O'Byrne, P.M. (2010) 
Recent advances in the pathophysiology of 
asthma. Chest, 137(6), pp.1417-1426. 

39. Ng, G., da Silva, O. and Ohlsson, A. (2016) 
Bronchodilators for the prevention and 
treatment of chronic lung disease in preterm 
infants. Cochrane Database of Systematic 
Reviews, (12). 

40. Padem, N. and Saltoun, C. (2019) 
Classification of asthma. In Allergy & 
Asthma Proceedings 40(6). 

41. Papi, A. et al. (2007) 
Beclomethasone/formoterol versus 
budesonide/formoterol combination therapy 
in asthma. European Respiratory 
Journal, 29(4), pp.682-689. 

42. Reddel H. (2015) Non Pharmacological 
Interventions for Asthma. Retrieved from: 
https://www.google.com/url?sa=t&source=
web&rct=j&url=https://www.severeasthma.
org.au/non-pharmacological-interventions-
asthma/&ved=2ahUKEwi2vbKe_vL2AhV1l
dgFHbkzCt4QFnoECDoQAQ&usg=AOvV
aw3VChOkuWh_BOcaKPOukhcf.  

43. Rosenthal, M. (2002) Differential diagnosis 
of asthma. Paediatric respiratory reviews 
3(2), 148-53. 

44. Roughton, F.J.W. and Forster, R.E. (1957) 
Relative importance of diffusion and 
chemical reaction rates in determining rate 
of exchange of gases in the human lung, 
with special reference to true diffusing 
capacity of pulmonary membrane and 
volume of blood in the lung 
capillaries. Journal of applied 
physiology, 11(2), pp.290-302. 

45. Scott, G.W. (1987) Bronchodilators: beta 2 
agonists versus theophylline. Annals of the 
Academy of Medicine, Singapore, 16(2), 
pp.228-229. 

46. Sellers, W.F.S. (2013) Inhaled and 
intravenous treatment in acute severe and 
life-threatening asthma. British journal of 
anaesthesia, 110(2), pp.183-190. 

47. Shahidi, N. and FitzGerald, J.M. (2010) 
Current recommendations for the treatment 
of mild asthma. Journal of asthma and 
allergy, 3, p.169. 

48. Singh, A., Nandan, D., Dewan, V. and 
Sankar, J. (2016) Comparison of clinical 
effects of beclomethasone dipropionate & 
budesonide in treatment of children with 
mild persistent asthma: A double-blind, 
randomized, controlled study. The Indian 
journal of medical research, 144(2), p.250. 

49. Sybilski, A.J. et al. (2015) The effects of 
disease awareness on lifestyle changes and 
the use of preventive measures in asthma 
patients. In Allergy & Asthma 
Proceedings 36(2). 

50. Tilles, S.A. (2006) Differential diagnosis of 
adult asthma. Medical Clinics 90(1), 61-76. 

51. Toskala, E., Kennedy, D.W. (2015) Asthma 
risk factors. InInternational forum of allergy 
& rhinology 5(S1), pp. S11-S16. 

52. Townley, R.G., Suliaman, F.A. (1987) The 
mechanism of corticosteroids in treating 
asthma. Annals of allergy 58(1):1-6. 

53. Tripathi, K.D. (2008) Essentials of medical 
Pharmacology. 6th ed. Jaypee brothers 
medical publishers (P) Ltd. New Delhi, pp. 
213-227. 

54. Ukena, D. et al. (1997) Comparison of 
addition of theophylline to inhaled steroid 
with doubling of the dose of inhaled steroid 
in asthma. European Respiratory 
Journal, 10(12), pp.2754-2760. 

55. Ullmann, N. et al. (2018) Asthma: 
differential diagnosis and comorbidities. 
Frontiers in pediatrics p.276. 

56. What are the classification guidelines of 
asthma? (2020) Retrieved from: 
https://www.medscape.com/answers/296301
-8080/what-are-the-classification-
guidelines-of-asthma.  

57. World Asthma Day 2021: Uncovering 
asthma misconceptions. (2021) Retrieved 
from: https://ginasthma.org/wad/.  

58. World Health Organization. (2013) Global 
surveillance, prevention and control of 
chronic respiratory diseases: a 
comprehensive approach. Geneva: World 
Health Organization; 2013. 



Rakesh Sharma et al. International Journal of Pharmaceutical and Biological Science Archive 

 

88 | P a g e  
 

59. Zhang, R. et al. (2020) Aerosol 
Characteristics and Physico-Chemical 
Compatibility of Combivent®(Containing 
Salbutamol and Ipratropium Bromide) 

Mixed with Three Other Inhalants: 
Budesonide, Beclomethasone or N-
Acetylcysteine. Pharmaceutics, 12(1), p.78.

 


